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Introduction: 


Previous  studies  in  Vietnam  War  Veterans  with  chronic  PTSD  demonstrated  that  the  brain 
active  alpha-1  adrenoreceptor  antagonist  prazosin  substantially  reduced  trauma  content 
nightmares  and  improved  sleep  quality  and  global  ability  to  function  (1 ,2).  The  current  double¬ 
blind  randomized  controlled  trial  (RCT)  evaluated  prazosin  efficacy  and  tolerability  for  these 
PTSD  and  functional  parameters  in  combat-trauma  exposed  OEF/OIF/OND  active  duty  Service 
Members  at  Madigan  Army  Medical  Center  (MAMC)/Joint  Base  Lewis-McChord  (JBLM). 

Body: 

Active  duty  OEF/OIF/OND  combat-experienced  Service  Members  with  PTSD  and  frequent 
distressing  combat  trauma  nightmares  were  recruited  through  banners  on  post,  educational 
briefings  with  commanders  and  Army  medical  providers,  and  “word  of  mouth.”  Six  weeks  of 
flexible  dose  titration  guided  by  treatment  effect  on  trauma  nightmares  were  followed  by  9 
weeks  at  the  achieved  dose  for  a  total  study  duration  of  15  weeks.  Previous  clinical  prazosin 
experience  with  OEF/OIF/OND  Service  Members  and  Veterans  suggested  that  higher  doses 
than  previously  used  in  Vietnam  Veterans  often  were  necessary  to  achieve  adequate  symptom 
reduction.  Therefore,  maximum  prazosin  dose  regimen  was  5  mg  midmorning  and  20  mg  at 
bedtime.  Primary  outcome  measures  were  the  “nightmare”  item  from  the  Clinician  Administered 
PTSD  Scale  (CAPS),  the  Pittsburgh  Sleep  Quality  Index,  (PSQI),  and  the  Clinical  Global 
Impression  of  Change  (CGIC)  anchored  to  ability  to  function  at  work  and  at  home.  Secondary 
outcome  measures  were  CAPS  total  score,  CAPS  subscale  scores,  PSQ-9  depression  score 
and  Quality  of  Life  Index.  Behavioral,  blood  pressure  and  adverse  event  ratings  for  analysis 
were  obtained  at  weeks  7,  1 1  and  16.  An  intent  to  treat  mixed  effects  model  analysis  of  all  data 
from  randomized  subjects  was  performed. 

Key  Research  Accomplishments 

1 .  We  successfully  completed  the  first  ever  (to  our  knowledge)  pharmacotherapy  RCT  for 
PTSD  or  any  behavioral  disorder  in  United  States  active  duty  combat-experienced 
Service  Members. 

2.  Prazosin  was  robustly  effective  for  the  primary  outcome  measures  for  trauma 
nightmares,  sleep  disturbance,  and  global  function.  Prazosin  also  was  effective  for 
overall  PTSD  and  the  CAPS  hyperarousal  symptom  cluster  in  the  67  randomized 
subjects. 

3.  Prazosin  was  well  tolerated  at  the  relatively  high  doses  achieved  during  the  titration 
period.  There  were  no  significant  differences  between  prazosin  and  placebo  on  change 
in  blood  pressure  or  emergent  adverse  events. 

4.  There  was  a  trend  for  prazosin  to  reduce  prevalence  of  persistent  postconcussive 
headaches  present  at  baseline  in  the  subgroup  of  participating  Service  Members  who 
had  experienced  mild  traumatic  brain  injury  (mTBI).  This  possible  prazosin  beneficial 
effect  on  post  mTBI  headache  is  consistent  with  recent  substantial  prazosin  reduction  of 
post  mTBI  headache  in  a  large  open  trial  in  OEF/OIF/OND  Veterans  (3). 

5.  The  Army  Commander’s  Award  for  Public  Service  was  presented  to  each  of  the  VA 
Puget  Sound  members  of  the  VA/Army  study  team  at  an  award  ceremony  at  MAMC  on 
October  12,  2012.  A  representative  award  document  is  attached  as  Appendix  1. 
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Reportable  Outcomes 

Prazosin  was  significantly  superior  to  placebo  for  all  three  primary  outcome  measures.  The 
CAPS  nightmare  item  decreased  3.1  ±  0.3  (mean  ±  SE)  in  the  prazosin  group  vs.  1 .2  ±  0.3  in 
the  placebo  group  (difference  in  change  from  baseline  p  <  0.001, 95%,  Cl  for  difference  in 
change  from  baseline  [1.0,  2.8]).  The  Pittsburgh  Sleep  Quality  Index  decreased  5.6  ±  0.7  in  the 
prazosin  group  vs.  2.8  ±  0.6  in  the  placebo  group  (difference  in  change  from  baseline  p  =  0.004, 
95%  Cl  [0.9,  4.6]).  Clinical  Global  Impression  of  Change  (CGIC)  responders  (“markedly”  or 
“moderately”  improved)  for  prazosin  subjects  was  64%  (95%  Cl  [44%,  79%]  compared  to  26% 
(95%  Cl  [14%,  44%]  for  placebo  subjects  (difference  in  per  cent  responders  p  <  0.001 ,  odds 
ratio  4.9  Cl  [1 .9,  12.3],  Prazosin  also  was  significantly  effective  for  total  CAPS  score  and  the 
CAPs  hyperarousal  symptom  cluster.  The  manuscript  describing  these  positive  prazosin  results 
in  active  duty  Service  Members  with  PTSD  has  been  accepted  for  publication  by  the  American 
Journal  of  Psychiatry  (4)  and  will  appear  in  print  in  the  September  issue.  Page  proofs  are 
attached  as  Appendix  2. 

Conclusion: 

Prazosin  is  an  effective  and  well  tolerated  treatment  for  combat  trauma-induced  PTSD  in  active 
duty  Service  Members  returned  from  OEF/OIF/OND  deployments. 
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Objective:  The  authors  conducted  a  15- 
week  randomized  controlled  trial  of  the 
alpha-1  adrenoreceptorantagonist  prazosin 
for  com  bat  trauma  nightmares,  sleep  qual¬ 
ity,  global  function,  and  overall  symptoms 
in  active-duty  soldiers  with  posttraumatic 
stress  disorder  (PTSD)  returned  from  com¬ 
bat  deployments  to  Iraq  and  Afghanistan. 

Method:  Sixty-seven  soldiers  were  ran¬ 
domly  assigned  to  treatment  with  prazosin 
or  placebo  for  1 5  weeks.  Drug  was  titrated 
based  on  nightmare  response  over  6  weeks 
to  a  possible  maximum  dose  of  5  mg 
midmorning  and  20  mg  at  bedtime  for 
men  and  2  mg  midmorning  and  10  mg  at 
bedtime  for  women.  Mean  achieved  bed¬ 
time  doses  were  15.6  mg  of  prazosin 
(SD=6.0)  and  18.8  mg  of  placebo  (SD=3.3) 
for  men  and  7.0  mg  of  prazosin  (SD=3.5) 


and  10.0  mg  of  placebo  (SD=0.0)  for 
women.  Mean  achieved  midmorning 
doses  were  4.0  mg  of  prazosin  (SD=1.4) 
and  4.8  mg  of  placebo  (SD=0.8)  for  men 
and  1 .7  mg  of  prazosin  (SD=0.5)  and  2.0  mg 
of  placebo  (SD=0.0)  mg  for  women.  Pri¬ 
mary  outcome  measures  were  the  night¬ 
mare  item  of  the  Clinician-Administered 
PTSD  Scale  (CAPS),  the  Pittsburgh  Sleep 
Quality  Index,  and  the  change  item  of  the 
Clinical  Global  Impressions  Scale  anchored 
to  functioning.  Secondary  outcome  mea¬ 
sures  were  the  17-item  CAPS,  the  Hamilton 
Depression  Rating  Scale,  the  Patient  Health 
Questionnaire-9,  and  the  Quality  of  Life 
Index.  Maintenance  psychotropic  medica¬ 
tions  and  supportive  psychotherapy  were 
held  constant. 

Results:  Prazosin  was  effective  for  trauma 
nightmares,  sleep  quality,  global  function, 
CAPS  score,  and  the  CAPS  hyperarousal 
symptom  cluster.  Prazosin  was  well  toler¬ 
ated,  and  blood  pressure  changes  did  not 
differ  between  groups. 

Conclusions:  Prazosin  is  effective  for 
combat-related  PTSD  with  trauma  night¬ 
mares  in  active-duty  soldiers,  and  bene¬ 
fits  are  clinically  meaningful.  Substantial 
residual  symptoms  suggest  that  studies 
combining  prazosin  with  effective  psycho¬ 
therapies  might  demonstrate  further  benefit. 

(Am  J  Psychiatry  2013;  00:1-9) 


J-osttraumatic  stress  disorder  (PTSD)  is  highly  prevalent 
among  active-duty  U.S.  military  service  members  return¬ 
ing  from  combat  deployments  in  Iraq  and  Afghanistan  (1). 
Although  a  variety  of  psychotropic  medications  are  used  to 
treat  PTSD  symptoms  in  these  service  members  (2),  the 
medications’  efficacy  and  adverse  effects  in  this  popula¬ 
tion  remain  to  be  determined  in  controlled  trials.  In  the 
absence  of  such  trials,  treatment  guidelines  for  active-duty 
service  members  rely  heavily  on  PTSD  trials  in  civilian 
samples  (3).  Several  issues  characteristic  of  active-duty 
service  members  suggest  caution  in  using  this  approach. 
These  include  the  often  high  number  and  long  duration 
of  multiple  combat-related  traumatic  stressors  and  the 
unavoidable  reexposure  to  combat  trauma  reminders  as 


personnel  train  for  future  combat  deployments.  It  is  also 
important  to  avoid  sedation,  weight  gain,  decreased  libido, 
and  other  adverse  effects  of  psychotropic  drugs  that  can 
interfere  with  service  members’  training,  mission  perfor¬ 
mance,  and  quality  of  life.  Although  the  only  two  drugs 
approved  for  PTSD  by  the  Food  and  Drug  Administration 
(FDA)  are  selective  serotonin  reuptake  inhibitors  (SSRIs),  it 
has  been  difficult  to  demonstrate  SSRI  efficacy  for  PTSD  in 
U.S.  military  veterans  (4-6). 

Enhanced  CNS  adrenergic  activity  contributes  to  the 
pathophysiology  of  PTSD  (7-9).  Many  PTSD  symptoms,  es¬ 
pecially  those  assessed  in  the  hyperarousal  cluster  of  the 
Clinician-Administered  PTSD  Scale  (CAPS)  (10),  are 
consistent  with  excessive  CNS  adrenergic  activity  (11). 


Am  J  Psychiatry  00:0,  2013 


ajp.psychiatryonline.org 
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PRAZOSIN  FOR  COMBAT  TRAUMA  PTSD  WITH  NIGHTMARES 


Prazosin  is  an  inexpensive  generic  alpha- 1  adrenoreceptor 
antagonist  that  reduces  norepinephrine  effects  at  CNS 
alpha- 1  adrenoreceptors  when  administered  peripherally 
(12).  Prazosin  does  not  produce  sedation,  sexual  dysfunc¬ 
tion,  dyslipidemia,  hyperglycemia,  or  weight  gain.  A  daily 
bedtime  dose  of  prazosin  has  been  demonstrated  to  be 
effective  for  combat  trauma  PTSD  nightmares,  sleep  dis¬ 
turbance,  and  global  clinical  status  in  Vietnam  veterans 
(13,  14)  and  for  sleep  disturbance  and  total  PTSD  symp¬ 
toms  in  younger  veterans  with  low  levels  of  combat  trauma 
nightmares  (15). 

We  hypothesized  that  prazosin  would  be  an  effec¬ 
tive  and  well-tolerated  treatment  for  combat  trauma 
nightmares,  sleep  disturbance,  and  global  function  in 
active-duty  soldiers  with  PTSD  who  have  returned  from 
deployments  in  Iraq  or  Afghanistan.  Because  prazosin 
has  a  short  duration  of  action,  study  participants  were 
given  a  midmorning  and  a  bedtime  dose  to  increase 
the  likelihood  of  detecting  prazosin  efficacy  for  overall 
PTSD  symptoms.  We  report  the  results  of  a  prespeci¬ 
fied  interim  analysis  that  prompted  the  Madigan  Army 
Medical  Center  (MAMC)  Institutional  Review  Board 
to  discontinue  enrollment  because  of  demonstrated 
efficacy. 

Method 

The  study  was  performed  at  MAMC,  a  large  Army  medical 
facility  located  on  Joint  Base  Lewis-McChord  (JBLM),  Washing¬ 
ton,  and  at  VA  Puget  Sound  Health  Care  System  (VAPS).  It  was 
approved  by  JBLM  command,  the  local  MAMC  and  VAPS  in¬ 
stitutional  review  boards,  and  the  Department  of  Defense  Clin¬ 
ical  Investigation  Regulatory  Office.  Soldiers  provided  written 
informed  consent  after  reading  the  consent  form  and  having  an 
opportunity  to  ask  questions. 

Participants 

Active-duty  soldiers  (N=65)  and  recently  discharged  Army 
veterans  (N=2)  who  had  served  in  the  Iraq  or  Afghanistan 
conflicts  were  recruited  through  banners  and  posters  stating, 
“Health  Studies:  Sleep  Disturbance  With  Combat  Nightmares” 
with  a  contact  telephone  number  self-referral.  Soldiers  also  were 
referred  by  MAMC  and  JBLM  health  care  providers  who  were 
made  aware  of  the  study  through  briefings  (N=34)  by  the  in¬ 
vestigators  (MA.R,  T.W.,  K.P.,  J.C.,  J.H.,  J.O.)  and  by  fellow 
soldiers  who  had  completed  the  study.  Soldiers  were  enrolled 
between  December  2009  and  April  2011.  Study  visits  were  carried 
out  at  a  JBLM  medical  clinic  for  active-duty  soldiers  and  at  VAPS 
for  veterans. 

Potential  participants  were  screened  by  telephone  for  the 
presence  of  recalled  distressing  combat-related  nightmares 
at  least  2  nights  per  week.  Those  who  met  this  major  inclu¬ 
sion  criterion  were  provided  detailed  information  about  the 
study,  including  the  50%  chance  of  receiving  placebo  and 
the  fact  that  open-label  prazosin  treatment  was  available. 
Those  who  elected  to  participate  in  the  study  were  given  an 
appointment  for  informed  consent  and  a  detailed  eligibility 
evaluation  by  VAPS  research  personnel  embedded  2  days 
a  week  at  JBLM.  Recruitment  flow  is  presented  in  Figure  SI  in 
the  data  supplement  that  accompanies  the  online  edition  of  this 
article. 


Inclusion  and  Exclusion  Criteria 

To  be  included  in  the  study,  participants  had  to  meet  DSM-IV 
criteria  for  PTSD;  have  a  total  score  £50  on  the  17-item  CAPS; 
have  a  history  of  exposure  to  one  or  more  life-threatening 
combat  experiences  that  preceded  onset  of  combat-related 
nightmares;  have  recalled  distressing  combat  nightmares  at  least 
2  nights/week;  have  a  score  £5  (maximum  score  of  8)  on  the 
CAPS  nightmare  item  (item  B2,  “recurrent  distressing  dreams  of 
the  event”);  and  be  willing  to  continue  maintenance  psycho¬ 
tropics  (stable  dosage  for  at  least  the  4  weeks  prior  to  random¬ 
ization)  during  the  trial. 

Medical  exclusion  criteria  included  acute  or  unstable  medical 
illness;  systolic  blood  pressure  <110  mmHg  supine  or  orthostatic 
hypotension  (systolic  blood  pressure  decrease  from  supine  >20 
mmHg  after  2  minutes  standing  or  any  decrease  accompanied 
by  dizziness).  Women  were  excluded  if  pregnant,  currently  nurs¬ 
ing,  or  unwilling  to  use  reliable  birth  control.  Psychiatric  and 
behavioral  exclusion  criteria,  based  on  assessment  with  the 
Structured  Clinical  Interview  for  DSM-IV  Axis  I  Disorders-Patient 
Edition  (16),  included  psychotic  disorders,  cognitive  disorders, 
substance  abuse  or  dependence  within  the  past  3  months,  cur¬ 
rent  cocaine  or  psychostimulant  use,  active  suicidal  or  homicidal 
ideation,  and  depression  requiring  psychiatric  hospitalization. 
Patients  were  also  excluded  if  they  were  currently  taking  prazosin 
or  any  other  alpha- 1  adrenoreceptor  antagonist  or  had  a  pre¬ 
vious  trial  of  prazosin  for  PTSD;  if  they  had  received  pro¬ 
longed  exposure  therapy,  cognitive  processing  therapy,  or  eye 
movement  desensitization  and  reprocessing  therapy  within  4 
weeks  before  randomization;  and  if  they  had  taken  trazodone 
within  2  weeks  of  randomization  (trazodone  may  increase  the 
small  risk  of  priapism  associated  with  alpha- 1  adrenoreceptor 
antagonists). 

Randomization  and  Study  Drug  Titration 

Eligible  participants  were  assigned  to  receive  prazosin  capsu¬ 
les  (1  mg,  2  mg,  and  5  mg)  or  indistinguishable  placebo  capsules 
using  a  stratified  permuted-block  randomization  procedure  and 
stratified  by  current  use  of  any  antidepressant  drug.  On  the  drug 
initiation  day,  a  clinician  rater  administered  baseline  evaluations. 
A  separate  clinician  prescriber  performed  the  dosage  titration. 
The  clinician  raters  and  participants  were  blind  to  treatment 
condition.  The  clinician  rater  was  also  blind  to  the  number  of 
capsules/day  prescribed,  vital  signs,  and  adverse  events.  Medi¬ 
cation  was  titrated  for  up  to  6  weeks  with  the  goal  of  complete 
elimination  of  trauma  nightmares.  Medication  was  initiated  at 
1  mg  at  bedtime  for  2  days  and  increased  to  2  mg  at  bedtime 
for  the  next  5  days.  The  dosage  was  further  increased  at  weekly 
intervals  unless  trauma  nightmares  were  reported  as  absent 
during  the  preceding  week,  adverse  effects  were  rated  greater 
than  mild,  or  the  maximum  allowed  dosage  had  been  reached. 
The  maximum  allowed  dosage  was  5  mg  midmorning  and  20  mg 
at  bedtime  for  men  and  2  mg  midmorning  and  10  mg  at  bedtime 
for  women.  The  titration  schedules  are  presented  in  Table  1.  We 
set  lower  maximum  morning  and  bedtime  doses  for  women 
because  of  our  and  colleagues’  clinical  observations  of  apparent 
increased  sensitivity  to  both  beneficial  and  adverse  effects  of 
prazosin  in  women  with  PTSD.  The  achieved  daily  dose  of 
prazosin  or  placebo  at  the  end  of  titration  was  continued  as  the 
maintenance  dose  for  the  duration  of  the  15-week  trial. 

Assessments 

The  three  prospectively  designated  primary  outcome  mea¬ 
sures  were  the  CAPS  nightmare  item,  the  Pittsburgh  Sleep 
Quality  Index  (17),  and  the  Clinical  Global  Impressions  Scale 
(CGI)  change  item  (18)  operationalized  as  treatment  impact  on 
self-reported  ability  to  function  in  daily  activities.  Secondary 
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TABLE  1.  Medication  Titration  Schedule  in  a  Study  of 
Prazosin  in  Active-Duty  Soldiers  With  Combat  Trauma- 
Related  PTSD  With  Nightmares 


Week 

Men 

Women 

Morning 
Dose  (mg)a 

Bedtime 
Dose  (mg) 

Morning 
Dose  (mg)a 

Bedtime 

Dose  (mg) 

Week  1 

Days  1  and  2 

1 

1 

Days  3-7 

2 

2 

Week  2 

1 

4 

1 

2 

Week  3 

2 

6 

1 

4 

Week  4 

2 

10 

2 

6 

Week  5 

5 

15 

2 

10 

Week  6 

5 

20 

a  The  morning  dose  was  taken  between  10:00  and  11:00  a.m. 


outcome  measures  were  the  17-item  CAPS;  the  three  CAPS 
symptom  clusters  (reexperiencing,  avoidance,  and  hyperarousal); 
the  Hamilton  Depression  Rating  Scale  (HAM-D)  (19);  the  Patient 
Health  Questionnaire-9  (PHQ-9)  (20);  and  the  Quality  of  Life 
Inventory  (21).  Combat  exposure  was  quantified  with  the  Combat 
Experiences  Scale  (1),  which  was  designed  for  deployment  in  Iraq 
and  Afghanistan.  Blood  pressure  after  5  minutes  supine  and  after  2 
minutes  standing,  along  with  any  reported  adverse  events,  were 
recorded  at  all  visits.  Behavioral  ratings  were  obtained  at  baseline 
and  at  weeks  7,  11,  and  15. 

Statistical  analyses  for  the  primary,  secondary,  and  exploratory 
outcome  analyses  followed  the  intent-to-treat  principle.  Dif¬ 
ferences  between  treatment  groups  in  15-week  change  from 
baseline  were  assessed  using  linear  mixed-effects  models,  which 
include  all  participants  and  allow  for  missing  values  (22).  These 
models  included  terms  for  gender,  antidepressant  use,  week, 
treatment  group,  and,  except  in  the  case  of  the  CGI  change  item, 
a  week-by-treatment  group  interaction  term;  participants  were 
treated  as  a  random  effect.  Results  for  baseline  and  end  of  study 
are  reported  as  adjusted  means  with  the  covariates  gender  and 
antidepressant  use  set  to  their  average  values.  Results  for  differ¬ 
ences  between  treatment  groups  in  15-week  change  from  baseline 
are  based  on  the  week-by-treatment  group  interaction  term. 

Because  the  CGI  change  item  inherently  measures  change 
from  baseline,  the  linear  mixed-effects  model  for  this  outcome 
measure  did  not  include  a  week-by-treatment  group  interaction 
term  and  reported  differences  between  treatment  groups  re¬ 
flected  the  difference  in  CGI  change  item  at  week  15.  Participants 
who  dropped  out  before  the  week  7  visit  did  not  have  any  CGI 
change  item  measures  and  were  not  included  in  the  analyses  of 
this  measure. 

As  a  secondary  analysis,  the  7-point  CGI  change  item  was 
collapsed  into  "responders,”  defined  as  having  markedly  or 
moderately  improved  (scores  of  1  or  2)  and  "nonresponders,” 
defined  as  minimally  improved,  no  change,  minimally  worse, 
moderately  worse,  or  markedly  worse  (scores  of  3-7).  The  dif¬ 
ference  between  treatment  groups  in  the  proportion  of  respond¬ 
ers  was  assessed  using  a  generalized  linear-effects  model  with 
antidepressant  use  and  gender  as  covariates. 

An  exploratory  analysis  addressed  the  possible  effects  of 
concurrent  SSRI  use  (the  predominant  antidepressant  class 
used)  on  change  in  the  CAPS  total  score  and  the  three  primary 
outcome  measures.  For  these  analyses  (except  the  CGI  change 
item),  the  models  included  a  week-by-treatment  group-by  SSRI 
use  interaction  term  to  determine  whether  the  difference  in 
change  from  baseline  between  treatment  groups  differed  by  SSRI 
use.  The  model  for  the  CGI  change  item  included  a  treatment 
group-by-SSRI  use  interaction  term. 


Adverse  events  were  classified  into  12  categories,  as  well  as 
a  category  for  any  adverse  event.  The  proportion  of  participants 
who  experienced  at  least  one  adverse  event  in  a  category  was 
compared  between  treatment  groups  using  Fisher’s  exact  test. 
Confidence  intervals  for  the  differences  between  proportions 
were  computed  based  on  inverting  the  score  statistic. 

All  analyses  used  R,  version  2.15.1  (23).  Linear  mixed-effects 
models  were  fitted  using  the  lme  function  in  the  R  package  nlme 
(24),  and  generalized  linear  mixed-effects  models  were  fitted 
using  the  glmer  function  in  the  R  package  lme4  (25). 

Results 

A  total  of  67  participants  underwent  randomized 
treatment  assignment;  35  were  assigned  to  the  placebo 
group  and  32  to  the  prazosin  group.  Six  participants  in  the 
placebo  group  (17%)  and  five  in  the  prazosin  group  (16%) 
withdrew  from  the  study  before  the  first  behavioral 
outcome  rating  at  week  7  (see  Figure  SI  in  the  online  data 
supplement).  Of  the  56  participants  with  at  least  one 
postrandomization  behavioral  rating  (29  in  the  placebo 
group,  27  in  the  prazosin  group),  46  completed  the  full  15 
weeks  (23  in  each  group),  six  completed  11  weeks  (five  in 
the  placebo  group,  one  in  the  prazosin  group),  and  four 
completed  7  weeks  (one  in  the  placebo  group,  three  in  the 
prazosin  group) .  Twenty  participants  were  receiving  SSRIs, 
and  all  had  been  maintained  on  the  SSRI  for  at  least  90 
days.  Of  these  20  participants,  13  (65%)  were  assigned  to 
the  placebo  group,  of  whom  four  (31%)  dropped  out 
before  week  7,  two  (15%)  completed  11  weeks,  and  seven 
(54%)  completed  all  15  weeks.  Seven  of  the  participants 
taking  SSRIs  (35%)  were  assigned  to  the  prazosin  group.  Of 
these,  one  (14%)  dropped  out  before  week  7,  one  (14%) 
completed  7  weeks,  and  five  (71%)  completed  all  15  weeks. 
The  typical  participant  was  a  married  male  noncommis¬ 
sioned  officer  with  substantial  combat  experience  during 
two  combat  deployments  (Table  2).  Mean  maintenance 
drug  doses  in  men  at  both  midmorning  and  bedtime 
were  lower  for  the  prazosin  group  than  the  placebo 
group  (midmoming:  4.0  mg  [SD=1.4]  compared  with  4.8  mg 
[SD=0.8];  bedtime:  15.6  mg  [SD=6.0]  compared  with 
18.8  mg  [SD=3.3];  p  values,  <0.05).  Achieved  mean  mid¬ 
morning  and  bedtime  doses  in  women  did  not  differ 
significantly  between  the  prazosin  and  placebo  groups 
(midmorning:  1.7  mg  [SD=0.5]  compared  with  2.0  mg 
[SD=0.0];  bedtime:  7.0  mg  [SD=3.5]  compared  with  10.0  mg 
[SD=0.0]). 

Prazosin  was  significantly  superior  to  placebo  for  all 
three  primary  outcome  measures  (Figure  1  and  Table  3). 
The  decrease  in  CAPS  nightmare  item  score  from  baseline 
to  endpoint  was  3.1  (SE=0.3)  in  the  prazosin  group  and  1.2 
(SE=0.3)  in  the  placebo  group  (difference  in  change  from 
baseline,  p<0.001;  95%  CI=1.0-2.8).  The  decrease  in  score 
on  the  Pittsburgh  Sleep  Quality  Index  from  baseline  to 
endpoint  was  5.6  (SE=0.7)  in  the  prazosin  group  and  2.8 
(SE=0.6)  in  the  placebo  group  (difference  in  change  from 
baseline,  p=0.003;  95%  CI=0.9-4.7).  The  proportion  of  CGI 
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TABLE  2.  Demographic  and  Clinical 
Nightmares  in  a  Study  of  Prazosin 

Characteristics 

of  Active-Duty 

Soldiers  With 

Combat  Trauma-Related  PTSD  With 

Treatment  Condition 

Characteristic 

Prazosin  N=32 

Placebo  N=35 

Mean 

SD 

Mean 

SD 

Age  (years) 

30.0 

6.6 

30.8 

6.5 

Education3  (years) 

13.3 

1.9 

13.0 

2.1 

Combat  Experiences  Scale  score 

10.9 

3.8 

11.9 

3.6 

Number  of  deployments 

2.6 

4.0 

1.9 

1.2 

N 

% 

N 

% 

Male 

26 

81 

31 

89 

Race/ethnicity 

African  American 

4 

13 

5 

14 

Asian 

1 

3 

0 

Caucasian 

21 

66 

21 

60 

Hispanic 

5 

16 

3 

9 

Native  American 

0 

2 

6 

Other 

1 

3 

4 

11 

Marital  status 

Married 

19 

59 

26 

74 

Widowed 

1 

3 

0 

Separated/divorced 

8 

25 

5 

14 

Never  married 

4 

13 

4 

11 

Major  depression 

11 

34 

15 

43 

Maintained  on  any  antidepressant 

10 

31 b 

14 

40c 

Maintained  on  SSRI 

7 

22 

13 

37 

a  Missing  values  for  three  participants  in  each  group. 

b  All  were  on  selective  serotonin  reuptake  inhibitors  (SSRIs)  except  one  on  amitriptyline,  one  on  mirtazapine,  and  one  on  bupropion. 
c  All  were  on  SSRIs  except  one  on  mirtazapine. 


change  item  responders  (markedly  or  moderately  im¬ 
proved)  was  64%  (95%  CI=44-79)  for  the  prazosin  group 
and  27%  (95%  CI=  14-45)  for  the  placebo  group  (difference 
in  percent  responders,  p<0.001,  odds  ratio=4.8,  95% 
CI=1. 9-12.2). 

The  17-item  CAPS  and  the  CAPS  hyperarousal  cluster 
demonstrated  significantly  greater  improvement  with 
prazosin  than  placebo  (Figure  1  and  Table  3).  The  mean 
change  in  total  CAPS  score  from  baseline  to  endpoint  was 
25.1  (SE=3.4)  for  the  prazosin  group,  compared  with  13.8 
(SE=3.3)  for  the  placebo  group  (difference  in  change  from 
baseline,  p=0.02;  95%  0=2.0-20.7).  Total  CAPS  scores  also 
were  analyzed  with  the  nightmare  item  removed.  Differ¬ 
ences  favoring  prazosin  remained  significant  from  base¬ 
line  to  end  of  study  (mean=22.0  [SE=3.2],  compared  with 
mean=12.6  [SE=3.1])  (difference  in  change  from  baseline, 
p=0.04;  95%  0=0.7-18.3).  The  CAPS  hyperarousal  cluster 
improved  significantly  more  with  prazosin  than  placebo 
(p=0.003).  Differences  in  the  CAPS  reexperiencing  and 
avoidance  clusters,  the  HAM-D,  and  the  PHQ-9  depres¬ 
sion  scale  numerically  favored  prazosin,  but  the  differ¬ 
ences  did  not  reach  statistical  significance  (Table  3).  Using 
a  17-item  CAPS  score  less  than  20  as  a  criterion  for  full 
remission,  three  participants  in  the  prazosin  group  and 
none  in  the  placebo  group  achieved  full  remission. 

For  the  total  CAPS  score  outcome,  there  was  a  signifi¬ 
cant  week-by-treatment  group-by-SSRI  use  interaction 


(p=0. 0007). Participants  in  the  prazosin  group  not  receiving 
an  SSRI  had  a  15-week  decrease  from  baseline  of  30.1 
points  (SE=3.8),  whereas  those  receiving  an  SSRI  had 
a  decrease  of  only  9.6  points  (SE=6.8).  Results  were  similar 
for  the  CAPS  nightmare  item  (p=0.02;  15-week  decrease  in 
participants  in  the  prazosin  group  not  receiving  an  SSRI, 
mean=3.5  [SE=0.4];  in  those  receiving  an  SSRI,  mean=1.9 
[SE=0.7])  and  the  Pittsburgh  Sleep  Quality  Index  (p=0.01; 
15-week  decrease:  in  participants  in  the  prazosin  group 
not  receiving  an  SSRI,  mean=6.4  [SE=0.8];  in  those  re¬ 
ceiving  an  SSRI,  mean=2.8  [SE=1.5]).  The  treatment  group- 
by-SSRI  use  interaction  for  the  CGI  change  item  was  not 
significant. 

Two  serious  adverse  events  occurred  during  the  study, 
both  in  participants  in  the  placebo  group.  One  partici¬ 
pant  was  hospitalized  for  suicidal  ideation.  The  other 
took  a  nonlethal  overdose  of  oxycodone /acetaminophen 
as  a  suicide  attempt.  Other  adverse  events  were  general¬ 
ly  mild  and  comparable  between  groups.  Treatment- 
emergent  adverse  events  associated  with  treatment  for 
the  prazosin  group  and  placebo  groups,  respectively,  were 
as  follows:  syncope,  N=1  (3%)  and  N=0  (0%);  lightheaded¬ 
ness,  N=8  (25%)  and  N=7  (20%);  nasal  congestion,  N=7 
(22%)  and  N=4  (11%);  lack  of  energy,  N=0  and  N=1  (3%); 
palpitations,  N=2  (6%)  and  N=1  (3%);  drowsiness,  N=1 
(3%)  and  N=3  (9%);  depression,  N=0  and  N=2  (6%);  and 
muscle  weakness,  N=1  (3%)  and  N=0.  Miscellaneous 
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FIGURE  1.  Effects  of  Prazosin  on  Symptom  Ratings  in  Active-Duty  Soldiers  With  Combat  Trauma-Related  PTSD  With 
Nightmares3 
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a  Based  on  linear  mixed-effects  models.  CAPS=Clinician-Administered  PTSD  Scale;  CGI=Clinical  Global  Impressions  Scale. 
b  Change  from  baseline  to  week  15  significantly  greater  for  prazosin  than  placebo,  p<0.001. 

c  Change  from  baseline  to  week  15  significantly  greater  for  prazosin  than  placebo,  p<0.01. 

d  Change  from  baseline  to  week  15  significantly  greater  for  prazosin  than  placebo,  p<0.05. 


adverse  events  occurred  in  16  (50%)  participants  in  the 
prazosin  group  and  23  (66%)  in  the  placebo  group. 
Headache  was  less  frequent  in  the  prazosin  group  (N=l 
[3%])  than  in  the  placebo  group  (N=8  [23%]);  Fisher’s  exact 
test,  p=0.03).  Blood  pressure  did  not  significantly  differ 
over  time  or  between  treatment  groups  (Table  3).  One  brief 
syncopal  episode  occurred  in  a  participant  in  the  prazosin 
group  on  a  maintenance  dosage.  It  was  judged  likely  to  be 
related  to  prazosin  in  the  context  of  dehydration  during 


a  physically  demanding  training  exercise.  The  soldier 
continued  in  the  study  at  full  duty  level  and  on  his 
maintenance  prazosin  dosage  with  no  further  syncope  or 
lightheadedness. 

Discussion 

This  randomized  controlled  pharmacologic  trial  is,  to 
our  knowledge,  the  first  reported  for  a  behavioral  disorder 
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TABLE  3.  Adjusted  Means  and  Differences  in  Behavioral  Outcomes  and  Blood  Pressure  in  Active-Duty  Soldiers  With  Combat 
Trauma-Related  PTSD  With  Nightmares,  at  Baseline  and  End  of  Study3 


Behavioral  Outcome 

Treatment  Group 

Difference  in 
Change  From 
Baselinec 

t 

P 

Prazosin 

N=32b 

Placebo  N=35b 

Baseline 

Week 

15 

Baseline 

Week 

15 

Mean 

95%  Cl 

Mean 

95%  Cl 

Mean 

95%  Cl 

Mean 

95%  Cl 

Mean 

95%  Cl 

CAPS  nightmare  item 

6.0 

5.4,  6.6 

2.9 

2.2,  3.5 

6.6 

6.0,  7.2 

5.4 

4.8,  6.0 

1.9 

1.0,  2.8 

4.06 

<0.001 

Pittsburgh  Sleep 

14.1 

12.8, 

8.5 

7.1,  9.9 

14.5 

13.2, 

11.6 

10.3, 

2.8 

0.9,  4.7 

2.98 

0.003 

Quality  Index 

15.5 

15.7 

13.0 

Clinical  Global 

2.3 

1.8,  2.7 

3.2 

2.8,  3.6 

0.9 

0.3,  1.5 

3.13 

0.003 

Impressions 

Scale  change  item 

CAPS  total  score 

77.3 

69.1, 

52.2 

43.8, 

85.7 

78.0, 

71.9 

63.9, 

11.3 

2.0, 

2.39 

0.02 

85.5 

60.5 

93.3 

79.8 

20.7 

CAPS  total  score  without 

71.3 

63.5, 

49.3 

41.3, 

79.0 

71.7, 

66.5 

58.9, 

9.5 

0.7, 

2.12 

0.04 

nightmare  item 

79.1 

57.3 

86.4 

74.1 

18.3 

CAPS  reexperiencing 

22.3 

19.8, 

15.5 

13.0, 

25.1 

22.7, 

20.6 

18.2, 

2.3 

-1 .2, 

1.31 

0.19 

cluster 

24.7 

18.0 

27.4 

23.1 

5.8 

CAPS  avoidance  cluster 

26.8 

22.6, 

18.2 

13.9, 

29.9 

25.9, 

24.7 

20.6, 

3.5 

-0.3, 

1.81 

0.07 

31.0 

22.5 

33.8 

28.8 

7.3 

CAPS  hyperarousal 

28.2 

25.7, 

18.3 

15.8, 

30.7 

28.4, 

26.2 

23.8, 

5.4 

1.9,  8.9 

3.05 

0.003 

cluster 

30.6 

20.8 

33.0 

28.7 

Flamilton  Depression 

11.9 

9.5,  14.3 

10.0 

7.5,  12.5 

14.7 

12.4, 

14.7 

12.3, 

2.0 

-0.8, 

1.39 

0.17 

Rating  Scale 

17.0 

17.1 

4.8 

Patient  Flealth 

12.1 

9.9,  14.3 

7.2 

4.9,  9.4 

14.7 

12.6, 

11.6 

9.5,  13.8 

1.8 

-0.5, 

1.53 

0.13 

Questionnaire-9 

16.8 

4.2 

Blood  pressure  (mmHg) 

Supine  systolic 

126 

123,  130 

128 

124,  131 

126 

123,  129 

127 

124,  130 

0.1 

-4.1, 

0.04 

0.96 

4.2 

Supine  diastolic 

80 

77,  83 

81 

78,  84 

81 

79,  84 

82 

79,  85 

-0.6 

-4.3, 

-0.29 

0.78 

3.2 

Standing  systolic 

123 

120,  126 

124 

120,  128 

125 

121,  128 

124 

121,  128 

-1.3 

-6.5, 

-0.51 

0.61 

3.8 

Standing  diastolic 

82 

79,  85 

83 

80,  86 

84 

81,  86 

84 

81,  87 

-0.9 

-4.8, 

-0.46 

0.64 

3.0 

3  CAPS=Clinician-Ad ministered  PTSD  Scale  (17-item);  CGI=Clinical  Global  Impressions  Scale;  Adjusted  means  and  differences  in  15-week  change 
from  baseline  between  treatment  groups  are  based  on  linear  mixed-effects  models  that  include  terms  for  gender  and  antidepressant  use 
(these  covariates  are  set  to  their  average  value).  Change  from  baseline  is  defined  as  value  at  baseline  minus  value  at  week  15.  For  the  CGI 
change  item,  change  from  baseline  is  value  at  week  15.  For  CGI  change  item  responders  (see  text  for  results),  adjusted  percentages  are  based 
on  a  generalized  linear  mixed-effects  model  with  covariates. 
b  Total  number  of  participants  varies  between  time  points  and  outcomes;  at  baseline,  N=63-66;  at  week  15,  N=48-50. 
c  Difference  in  15-week  change  from  baseline  between  treatment  groups  (change  from  baseline  in  the  prazosin  group  minus  change  from 
baseline  in  the  placebo  group).  For  the  CGI  change  item,  score  at  week  15  for  the  placebo  group  minus  score  at  week  1 5  for  prazosin  group. 
For  CGI  change  item  responders  (see  text  for  results),  the  odds  ratio  for  the  prazosin  group  compared  with  the  placebo  group  (based  on 
generalized  linear  mixed-effects  model  with  covariates). 


in  active-duty  U.S.  combat  service  members.  Prazosin  was 
effective  for  all  three  primary  outcome  measures:  combat- 
related  trauma  nightmares,  sleep  quality,  and  global  status. 
Prazosin  was  also  effective  for  overall  PTSD  symptoms  even 
after  the  CAPS  nightmare  item  was  excluded.  Previous 
research  showed  that  in  older  Vietnam  combat  veterans 
with  chronic  PTSD,  a  single  bedtime  dose  of  prazosin  was 
effective  for  trauma  nightmares,  sleep  quality,  and  global 
status  but  not  significantly  superior  to  placebo  for  total 
CAPS  score  change  (14).  Because  of  its  short  duration  of 
action  (6  to  10  hours)  (26),  prazosin  prescriptions  in  the 
medical  management  of  hypertension  or  benign  prostatic 
hypertrophy  call  for  dosing  two  or  three  times  daily.  A 
midmorning  dose  in  addition  to  a  bedtime  dose  in  the 


present  study  may  have  contributed  to  prazosin’s  efficacy 
for  overall  PTSD  symptoms. 

The  difference  of  11.3  points  in  improvement  in  CAPS 
score  between  the  prazosin  and  placebo  groups  exceeds 
the  9-point  difference  in  CAPS  score  proposed  as  a  thresh¬ 
old  for  clinical  importance  (27).  This  difference  in  CAPS 
score  favoring  prazosin  is  comparable  to  the  differences 
favoring  sertraline  (6.8  points  and  9.8  points)  (28,  29)  and 
paroxetine  (10.8  points  and  12.6  points)  (30,  31)  in  the 
multicenter  trials  in  predominantly  civilian  trauma  sam¬ 
ples  that  provided  the  databases  for  FDA  approval  of  these 
SSRIs  for  the  treatment  of  PTSD.  Unexpectedly,  greater 
PTSD  symptom  reduction  with  prazosin  than  with  placebo 
was  not  reflected  in  scores  on  the  Quality  of  Life  Inventory. 
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However,  the  clinical  meaningfulness  of  prazosin’s  effects 
on  trauma  nightmares,  sleep  quality,  and  total  PTSD  symp¬ 
toms  was  supported  by  the  high  percentage  of  prazosin 
responders,  as  measured  by  global  clinical  status  anchored 
to  function. 

The  exploratory  subgroup  analysis  of  the  effect  of 
maintenance  SSRI  treatment  on  CAPS  total  score  and  the 
three  primary  outcome  measures  unexpectedly  revealed 
a  significantly  smaller  prazosin  effect  in  participants  tak¬ 
ing  SSRIs,  except  in  the  CGI  change  item.  Because  this  was 
an  unplanned  post  hoc  analysis  and  the  subgroup  of 
participants  in  the  prazosin  group  taking  an  SSRI  was 
small  (N=7),  these  results  must  be  interpreted  cautiously 
and  may  have  occurred  by  chance.  Also,  because  these 
participants  (mean  baseline  CAPS  score,  84  [SD=14])  had 
to  have  PTSD  symptoms  that  were  at  least  moderately 
severe  to  meet  the  study  inclusion  criterion  of  a  total  CAPS 
score  >50,  this  criterion  would  select  for  individuals  who 
were  resistant  to  SSRI  treatment  and  perhaps  to  other 
treatments  as  well.  It  is  also  possible  that  the  modest 
adverse  effects  of  SSRIs  on  sleep  reduced  the  therapeutic 
effects  of  prazosin  on  trauma  nightmares  and  sleep  dis¬ 
turbance.  Polysomnographic  studies  in  healthy  volunteers 
and  patients  with  depression  have  demonstrated  that 
SSRIs  decrease  sleep  efficiency,  total  sleep  time,  and  sleep 
continuity;  increase  light  sleep;  and  decrease  slow  wave 
sleep  (32).  These  effects  on  sleep  are  opposite  to  those  of 
prazosin  (14,  33).  Clearly,  prospective  studies  are  needed 
to  clarify  hypotheses  raised  by  these  post  hoc  findings  and 
to  provide  clinical  guidance  for  using  prazosin  with  an 
SSRI  to  treat  PTSD  in  this  population. 

Prazosin  was  well  tolerated  at  the  high  dosages  achieved 
in  these  young  adult  soldiers.  The  sample  size  in  this  study 
is  not  sufficient  to  make  definitive  statements  about  the 
safety  of  prazosin,  but  adverse  effects  were  no  more  fre¬ 
quent  with  prazosin  than  placebo  despite  continued  par¬ 
ticipation  in  physically  and  mentally  challenging  training 
activities  during  the  15-week  trial.  The  lower  incidence  of 
headaches  in  the  prazosin  group  is  consistent  with  a  large 
open-label  study  in  which  prazosin  markedly  reduced 
headache  frequency  and  severity  along  with  sleep  distur¬ 
bance  in  Iraq  veterans  with  mild  traumatic  brain  injuries 
and  a  high  prevalence  of  PTSD  (34).  The  soldier  who  ex¬ 
perienced  syncope  during  intense  physical  exertion  ap¬ 
peared  to  have  been  volume  depleted.  Although  prazosin 
has  been  used  safely  to  treat  PTSD  in  soldiers  participating 
in  combat  operations  in  the  dehydrating  Iraqi  desert  en¬ 
vironment  (35),  maintaining  adequate  hydration  during 
prazosin  treatment  remains  important. 

These  results  suggest  that  increased  responsiveness  to 
norepinephrine  at  the  CNS  alpha- 1  adrenoreceptor  con¬ 
tributes  to  the  pathophysiology  of  PTSD.  Excessive  CNS 
noradrenergic  activity  is  associated  with  irritability,  sleep 
disturbance,  and  other  hyperarousal  symptoms  typical  of 
PTSD  (11).  Specific  stimulation  of  CNS  alpha-1  adreno¬ 
receptors  disrupts  REM  sleep  (36),  increases  release  of  the 


anxiogenic  neuropeptide  corticotropin-releasing  hormone 
(37),  and  favors  “fight  or  flight”  cognitive  processes  (38). 

This  study  has  several  limitations.  The  sample  was  re¬ 
stricted  to  soldiers  with  frequent  recalled  combat  trauma 
nightmares.  Although  we  have  demonstrated  the  efficacy 
of  prazosin  for  trauma  nightmares  and  overall  PTSD 
symptoms  in  a  small  placebo-controlled  crossover  trial 
in  a  civilian  PTSD  sample  (33),  more  studies  in  civilian 
trauma  PTSD  are  needed.  Also,  results  cannot  be  extrap¬ 
olated  to  persons  with  PTSD  who  do  not  recall  trauma 
nightmares.  A  retrospective  chart  review  study  suggested 
that  prazosin  might  be  useful  for  treating  distressed 
awakenings  in  the  absence  of  recalled  trauma  nightmares 
in  veterans  with  chronic  PTSD  (39),  but  the  efficacy  of 
prazosin  for  PTSD-related  distressed  awakenings  without 
recalled  trauma  nightmares  remains  to  be  prospectively 
studied.  The  present  study  could  not  evaluate  whether 
improvement  in  PTSD  symptoms  persists  after  prazosin  is 
discontinued  because  treatment  responders  elected  to 
continue  open-label  prazosin. 

Despite  clinically  meaningful  effects  of  prazosin,  the 
majority  of  soldiers  continued  to  experience  substantial 
PTSD  symptoms.  Treatment  effect  sizes  and  substantial 
residual  PTSD  symptoms  of  a  magnitude  similar  to  those 
in  the  present  study  were  demonstrated  in  a  large  ef¬ 
fectiveness  trial  of  carefully  supervised  prolonged  expo¬ 
sure  therapy  for  PTSD  in  veterans  (40) .  Studies  combining 
prazosin  with  effective  psychotherapies  could  result  in 
further  improvements  in  overall  PTSD  symptoms  in  active- 
duty  service  members  and  veterans. 
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